Abstract-The structure of zinc(II) complexes with 2,2'-bipyridine obtained by a direct synthesis from multicomponent mixtures was studied by the method of X-ray structural analysis. The effects of the ligand environment on the composition of Zn|N x O y | coordination unit and on the nature of resulting polyhedra in the synthesized complex compounds were established.
Synthesis, properties, and structure of heteroligand complexes are among actual problems of modern coordination chemistry, which are of essential importance for theoretical substantiating of the behavior of polyfunctional ligands capable of interacting with metal cations in various ways. Competitive interaction between ligands and use of several metals for obtaining complexes can improve practically useful properties of intracomplex compounds that open up new routes in the simulation of chemical processes in multicomponent systems.
Synthesis methods and structural analysis data have been described for the heteroligand zinc-lanthanide complexes with luminescent properties, which can be applied as laser materials, components of luminescent thin films, optical amplifiers, sensors, and radiating layers of electroluminescent devices [1] . The order of reagents addition, for example, addition of 2,2'-bipyridine (bpy) and metal salts, affects the composition and structure of the formed complex: zinc atom coordination number varies from 4 to 5 depending on the bpy molecules coordination, which results in the change of the configuration of atoms surrounding zinc from a tetrahedron to a distorted tetragonal pyramid.
To obtain complex compounds capable of serving as models of fluorescent labels for biological objects, we synthesized zinc complexes using 2,2'-bipyridine and adrenaline. Heteroligand complexes were obtained by the direct synthesis. As a result, 2,2'-bipyridinezinc acetate dihydrate was obtained. Its crystal structure was determined by the X-ray structural analysis (Fig. 1) . According to the X-ray data, molecules of the complex in the crystal are arranged in partials position on the second-order axis. The zinc atom is in a distorted octahedral environment consisting of four oxygen atoms belonging to two acetate ions and two water molecules, and of two 2,2'-bipyridine nitrogen DOI: 10.1134/S1070363218040357 The resulting complex does not luminesce under UV irradiation.
To obtain biologically compatible model complex compounds [2] , the synthesis was fulfilled using aqueous solutions of zinc(II) acetate and adrenaline chloride (c = 10 -3 M) and a solution of 2,2'-bipyridine in ethanol (c = 5×10 -5 M). The synthesis was carried out at the ratio zinc : adrenaline : bpy = 1 According to the X-ray data, the zinc atom in the anion composition has a strongly distorted trigonalbipyramid environment (Fig. 2) . Three acetate ions act as classic monodentate ligands and 2,2'-bipyridine -as a bidentate ligand. The bond lengths in the carboxyl fragments of acetate ions are equal, which points to a strong delocalization of their charge within the complex anion (see the table). Zinc atom of the cation part of the complex has a distorted octahedral environment with the bidentate acetate ion, which is η-coordinated to the zinc atom. The metal-oxygen bond lengths are slightly longer than those in the anionic part at comparable metal-ligand bond lengths for 2,2'-bipyridine fragments.
Zinc complexes with 2,2'-bipyridine can have coordination number five in a somewhat different coordination, namely with participation of two nitrogen atoms of the 2,2'-bipyridine molecules and of the oxygen atom of one water molecule [3, 4] . 2 . Aqueous 10 -3 M solutions of zinc(II) acetate (analytically-pure grade) and terbium(III) acetate (analytically-pure grade) and a 5×10 -5 M 2,2'-bipyridine (chemically-pure grade) solution in ethanol were mixed at the ratio zinc : terbium : bpy = 1 : 1 : 1. The mixture was kept for 30 min with heating to a temperature of no higher than 30°C, then left in air for evaporation of the solvent at room temperature and atmospheric pressure. The X-ray structural analysis of the compound C 38 H 40 N 6 O 10 Zn 2 was carried out on an Xcalibur 3 automatic diffractometer according to the standard procedure [MoK-radiation, graphite monochromator, ω-scanning in steps of 1° at 108(2) K]. The structure was solved and refined using the Olex2 software package [10] . The structure was solved using the Superflip program [11] and refined by the least squares method with respect to F 2 using the ShelXL program [9] in the anisotropic (isotropic for hydrogen atoms) approximation. The main crystallographic parameters and results of the structure refinement: triclinic crystal, Crystallographic data are deposited in the Cambridge Crystallographic Data Centre (CCDC, 1575687 1575688).
